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masses will ensure the operation of the circulating lubrication 
for long enough to avoid bearing damage. 

FIG. 5 shows a cross-section of a second embodiment of 
the equipment according to the invention. The cradle 13 with 
its pairs of masses 16 and 17 corresponds to that depicted s 
above, the same reference numbers being used for compo- 
nents that are functionally similar. Particularly the drive train 
differs from that referred to above. First of all, the pair of 
gears 23 and the auxiliary shafts 26 and 27 are supported on 
a common and essentially rigid bearing stand 51 . This allows l o 
the drive train to be installed separately, which is a significant 
advantage when installing equipment weighing several thou- 
sands of kilos. In addition, the positions and alignments of the 
auxiliary shafts and especially of the gears relative to each 
other will remain unchanged, despite the movement of, or 15 
installation errors in the drive train. The solution also reduces 
the amount of installation space required. The motor 21 can 
be installed as a continuation of the auxiliary shaft 26, or 
alternatively above it, which will further reduce the size of the 
equipment. The broken lines in FIGS. 2 and 5 show the 20 
alternative installation position of the motor 21. By using an 
additional gear 52, power is transmitted from the motor 21 to 
the gear 24 . At the same time, the gear ratio can also be altered 
by suitable dimensioning of the additional gear. 

A second important change is that the adjustment element 25 
33 is arranged as part of the drive device 39. In other words, 
the drive device includes an adjustment element, in order to 
create a phase difference. The use of the solution in question 
further simplifies the construction of the equipment and 
reduces the installation space required. The drive device can 30 
now be fitted inside the gear 25. According to the invention, 
the drive device 39 also includes bearings and a shaft 53, 
which is arranged as part of the drive shaft 18. This makes 
separate auxiliary shafts and their bearings unnecessary. In 
practice, the drive device 3 9 is attached to the gear 25 and the 35 
pressure-medium connection 54 that permits the associated 
rotational motion, for operating the drive device 39 while the 
gear 25 rotates. FIG. 6a shows the drive train without the 
operating device containing the adjustment element. 

For example, a hydraulic rotator cylinder, which is also 40 
termed a rotator motor, can be applied as the drive device. The 
rotator cylinder is shown in FIG. 6b. In the rotator cylinder, 
the linear motion of the piston is converted, for example with • 
the aid of nesting helical gears, into a rotational motion, thus 
achieving operation of the adjustment element according to 45 
the invention. By regulating the hydraulic pressure, the piston 
is moved, which rotates the shaft through the gears. In prac- 
tice, the rotator cylinder thus rotates along with the gear. In 
the starting situation, the effect of the adjustment element is 
zero, in which case both drive shafts rotate in the same phase. 50 
When the phase difference is adjusted, the drive device is used 
to rotate the adjustment element, thus changing the position 
of the gear and the drive shaft relative to each other. Thus, the 
phase difference of the drive shafts and thus the pairs of 
masses also changes. 55 

The equipment according to the invention is highly reliable 
in operation and is easy to adjust. In addition, simple compo- 
nents, for instance a normal squirrel-cage motor, can be used. 
The magnitude of the phase difference can be adjusted inde- 
pendently of the motor. In addition, in a fault situation, dam- 60 
age is avoided, thanks to the automatic return of the adjust- 
ment. At the same time, the circulating lubrication system 
continues to operate uninterruptedly. In addition, the equip- 
ment is smaller than previously and can be installed in parts. 

The invention claimed is: 65 

1. An apparatus for axially oscillating a roll of a paper 
machine, comprising: 



a cradle mounted for linear motion and having a structure 
for attachment to the roll; 

a first pair of eccentric masses rotatably mounted on the 
cradle, the first pair of eccentric masses being mutually 
synchronized and arranged to be driven in rotation by a 
first drive shaft; 

a second pair of eccentric masses rotatably mounted on the 
cradle, the second pair of eccentric masses being mutu- 
ally synchronized and arranged to be driven in rotation 
by a second drive shaft; and 

a drive train, wherein the drive train comprises a motor; a 
first gear arranged to be driven by the motor, the first gear 
connected to the first drive shaft; 

a second gear mounted about the second drive shaft, the 
second gear directly intermeshed with the first gear, and 
an adjustment element, arranged between the second 
gear and the second drive shaft, and operable to rotate 
the second drive shaft relative to the first drive shaft in 
order to change their mutual position and thus to create 
and adjust a phase difference between the first drive shaft 
and the second drive shaft. 

2. The apparatus of claim 1 further comprising: 

a first auxiliary shaft, wherein the first gear is connected to 
the first drive shaft by the first auxiliary shaft; and 

a second auxiliary shaft forming a connection between the 
adjustment element and the second drive shaft. 

3. The apparatus of claim 1, wherein the motor is an electric 
motor connected to the first drive shaft. 

4. The apparatus of claim 2, wherein the first gear is 
arranged on the first auxiliary shaft, and the second gear is 
arranged on the second auxiliary shaft with the adjustment 
element arranged between the second gear and the second 
auxiliary drive shaft. 

5. The apparatus of claim 1, wherein the drive train 
includes a drive device which is connected to operate the 
adjustment element to rotate the second drive shaft relative to 
the first drive shaft, and wherein the drive device is arranged 
to be self-returning to a initial position. 

6. The apparatus of claim 3, further comprising a circulat- 
ing lubrication system comprising: 

a lubricant feed pump; and 

a control system, wherein the motor is arranged to act as a 
generator for rotating the lubricant feed pump in the case 
of a power outage. 

7. The apparatus of claim 2, wherein the first gear, the 
second gear, the first auxiliary shaft, and the second auxiliary 
shaft are supported on a common and essentially rigid bearing 
stand. 

8. An apparatus for axially oscillating a roll of a paper 
machine, comprising: 

a cradle mounted for linear motion and having a structure 
for attachment to the roll; 

a first pair of eccentric masses rotatablv mounted on the 
cradle, the first pair of eccentric masses being mutually 
synchronized and arranged to be driven in rotation by a 
first drive shaft; 

a second pair of eccentric masses rotatably mounted on the 
cradle, the second pair of eccentric masses being mutu- 
ally synchronized and arranged to be driven in rotation 
by a second drive shaft; and 

a drive train, wherein the drive train comprises a motor; a 
first gear arranged to be driven by the motor, the first gear 
connected to the first drive shaft; 

a second gear inten meshed with the first gear; and an 
adjustment element, arranged between the second gear 
and the second drive shaft, and operable to rotate the 
second drive shaft relative to the first drive shaft in order 
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to change their mutual position and thus to create and 
adjust a phase difference between the first drive shaft and 
the second drive shaft; and 
wherein the adjustment element is a sleeve mounted for 
axial movement relative to the second drive shaft and the 5 
second gear. 

9. The apparatus of claim 8, wherein the sleeve transfers a 
moment from the second drive shaft to the second gear, and 
wherein the sleeve comprises: 

an inner surface with a first shape-locking construction 10 

with respect to the second drive shaft; and 
an outer surface with a second shape-locking construction 

with respect to the second gear. 

10. The apparatus of claim 9, wherein one of the first 
shape-locking construction or the second shape-locking con- 1 5 
struction comprises: 

a first counter surface with spiral grooving; and 
a second counter surface with a protrusion arranged 
according to the spiral grooving of the first counter sur- 
face. 20 

11. The apparatus of claim 9, wherein the outer surface of 
the adjustment element and the inner surface of the second 
gear have straight grooving. 

12. The apparatus of claim 8, wherein the sleeve has an 
inner surface on which is formed a spiral grooving, in which 25 
spiral grooving a protrusion arranged on the second drive 
shaft travels. 

13. The apparatus of claim 12, wherein there are two 
opposed spiral grooves on the inner surface of the sleeve, and 
two corresponding protrusions fitted to the second drive shaft 30 
or an auxiliary shaft connected to the second drive shaft 

14. An apparatus for axially oscillating a roll of a paper 
machine, comprising: 

a cradle mounted for linear motion and having a structure 
for attachment to the roll ; 35 

a first pair of eccentric masses rotatably mounted on the 
cradle, the first pair of eccentric masses being mutually 
synchronized and arranged to be driven in rotation by a 
first drive shaft: 

a second pair of eccentric masses rotatablv mounted on the 40 
cradle, the second pair of eccentric masses being mutu- 
ally synchronized and arranged to be driven in rotation 
by a second drive shaft; and 

a drive train, wherein the drive train comprises a motor; a 
first gear arranged to be driven by the motor, the first gear 45 
connected to the first drive shaft; a second gear inter- 
meshed with the first gear: and an adjustment element, 
arranged between the second gear and the second drive 
shaft, and operable to rotate the second drive shaft rela- 
tive to the first drive shaft in order to change their mutual 50 
position and thus to create and adjust a phase difference 
between the first drive shaft and the second drive shaft; 

wherein the drive train includes a drive device which is 
connected to operate the adjustment element to rotate 
the second drive shaft relative to the first drive shaft, and 55 
wherein the drive device is arranged to be self-returning 
to a initial position; and 

wherein the adjustment element and the drive device are 
fitted inside the second gear. 

15. The apparatus of claim 14, wherein the drive device 60 
further comprises bearings and a shaft which is arranged as a 
continuation of the second drive shaft. 

16. The apparatus of claim 14, wherein the drive device 
includes a pressure-medium connection permitting the rota- 
tional motion of the drive device while the second gear 65 
rotates. 



17. An apparatus for axially oscillating a roll of a paper 
machine, the apparatus comprising: 

a cradle mounted for linear motion and having a structure 
for attachment to the roll; 

a first pair of eccentric masses rotatablv mounted on the 
cradle, the first pair of eccentric masses being mutually 
synchronized and arranged to be driven in rotation by a 
first drive shaft: 

a second pair of eccentric masses rotatably mounted on the 
cradle, the second pair of eccentric masses being mutu- 
ally synchronized and arranged to be driven in rotation 
by a second drive shaft; and 

a drive train comprising first and second intermeshing 
gears driven by a motor, wherein the first drive shaft is 
driven by said first intermeshing aear or said first inter- 
meshing gear is driven by the first drive shaft, and 
wherein the second drive shaft is driven by said second 
intemeshing gear through an adjustment element, the 
adjustment element operable to rotate the second drive 
shaft relative to the first drive shaft in order to change 
their mutual position and thus to create and adjust a 
phase difference between the first drive shaft and the 
second drive shaft: and 

wherein the adjustment element is a sleeve structured to 
transmit moment from the second intermeshing gear to 
the second drive shaft, which sleeve is mounted for axial 
movement relative to the second drive shaft and the 
second intermeshing gear, and arranged so that the axial 
motion of the sleeve causes rotation of the second drive 
shaft with respect to the second intermeshing gear to 
create the phase difference between the first drive shaft 
and the second drive shaft. 

18. An apparatus for axially oscillating a roll of a paper 
machine, the apparatus comprising: 

a cradle mounted for linear motion and attachment to the 
roll to cause axial oscillation of the roll; 

a first pair of eccentric masses rotatably mounted on the 
cradle, the first pair of eccentric masses being mutually 
synchronized and arranged to be driven in rotation by a 
first drive shaft; 

a second pair of eccentric masses rotatably mounted on the 
cradle, the second pair of eccentric masses being mutu- 
ally synchronized and arranged to be driven in rotation 
by a second drive shaft; 

a motor; 

wherein the first drive shaft and a first gear mounted to the 
first drive shaft are driven by the motor; and 

a second gear driven by the first gear, wherein the second 
drive shaft is driven by said second gear through an 
adjustment element, the adjustment element operable to 
rotate the second drive shaft relative to the first drive 
shaft in order to change their mutual position and thus to 
adjust a phase difference between the first drive shaft and 
the second drive shaft; and 

wherein the adjustment element is a sleeve structured to 
transmit moment from the second gear to the second 
shaft, which sleeve is mounted for axial movement rela- 
tive to the second drive shaft and the second gear, and 
arranged so that the axial motion of the sleeve causes 
rotation of the second shaft with respect to the second 
gear, to create the phase difference between the first 
drive shaft and the second drive shaft. 
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22. (currently amended) An apparatus for axiallv oscillating a roll of a paper 
machine, comprising: 

a cradle mounted for linear motion and having a structure for attachment to the roll; 
a first pair of eccentric masses rotatablv mounted on the cradle, the first pair of 

eccentric masses being mutually synchronized and arranged to be driven in 

rotation by a first drive shaft; 
a second pair of eccentric masses rotatablv mounted on the cradle, the second pair of 

eccentric masses being mutually synchronized and arranged to be driven in 
' /l rotation by a second drive shaft; and 

a drive train, wherein the drive train comprises a motor; a first gear arranged to be 

driven by the motor, the first gear connected to the first drive shaft; 
a second gear intermeshed with the first gear; and an adjustment element, arranged 

between the second gear and the second drive shaft, and 

operable to rotate the second drive shaft relative to the first 

drive shaft in order to change their mutual position and thus to 

create and adjust a phase difference between the first drive shaft 

and the second drive shaft; and The apparatus of Claim 17. 
I ) wherein the adjustment element is a sleeve mounted for axial movement relative to 

the second drive shaft and the second gear. 

23. (previously presented) The apparatus of Claim 22, wherein the sleeve transfers 
a moment from the second drive shaft to the second gear, and wherein the sleeve comprises: 

an inner surface with a first shape-locking construction with respect to the second 
drive shaft; and 

an outer surface with a second shape-locking construction with respect to the second 
gear. 
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34. (currently amended) An apparatus for axiallv oscillating a roll of a paper 
machine, the apparatus comprising: 

a cradle mounted for linear motion and having a structure for attachment to the roll; 

a first pair of eccentric masses rotatablv mounted on the cradle, the first pair of 

eccentric masses being mutually synchronized and arranged to be driven in 
rotation by a first drive shaft; 

a second pair of eccentric masses rotatablv mounted on the cradle, the second pair of 
eccentric masses being mutually synchronized and arranged to be driven in 
rotation by a second drive shaft; and 

a drive train comprising first and second intermeshing gears driven by a motor, 

wherein the first drive shaft is driven by said first intermeshing gear or said 
first intermeshing gear is driven by the first drive shaft, and wherein the 
second drive shaft is driven by said second intermeshing gear through an 
adjustment element, the adjustment element operable to rotate the second drive 
shaft relative to the first drive shaft in order to change their mutual position 
and thus to create and adjust a phase difference between the first drive shaft 
and the second drive shaft; and The apparatus of Claim 33, 

wherein the adjustment element is a sleeve structured to transmit moment from the 
second intermeshing gear to the second drive shaft, which sleeve is mounted 
for axial movement relative to the second drive shaft and the second 
intermeshing gear, and arranged so that the axial motion of the sleeve causes 
rotation of the second drive shaft with respect to the second intermeshing gear 
to create the phase difference between the first drive shaft and the second drive 
shaft. 

r 

35. (canceled) 
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